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Introduction.—The purport of this paper is to show the inter
mittent character of the volcanic ash which disturbs the mineral 
field on the south and west of the village of Dairy; and in bringing 
this subject forward it may add to the interest if I give a passing 
notice of other volcanic eruptions found in the locality. 

The Carboniferous strata of North Ayrshire and Benfrewshire 
rest upon an extensive group of rocks of volcanic origin, consisting 
of a series of irregular beds of reddish and greenish ash, porphyrite, 
felstone, and dolerite. In the parish of Beith they have been bored 
to the depth of about eighty fathoms without their base being 
reached. Good sections are to be seen in the hills and in the 
water-courses outside of the limestone outcrop. Thin bands of 
carbonaceous matter are found in the series, and in the bores put 
down two thin layers of impure coal were discovered, from which 
it may be inferred that some, at least, of the volcanic eruptions 
have taken place on a land surface. One of these layers of coal, 
six inches thick, was found about thirty or forty fathoms below 
the base of the lower limestone, and may therefore be identical 
with the " Lady Anne coal" of Benfrewshire, which lies thirty 
fathoms below the lower limestone, and is seen in outcrop in the 
Gryfe Water above Bridge of Weir. The volcanic ash seen in sec
tions in the parishes of Dairy and Kilbirnie appears to have been 
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re-arranged under water; water-worn stones are present, and the 
beds have the appearance of a coarse sedimentary deposit. This 
extensive volcanic deposit entirely fills up the place of the calci-
ferous strata, which proves that, while the Burdiehouse limestone 
and its associated deposits were being quietly laid down on the east 
of what is now Scotland, a continued series of volcanic eruptions 
was going on in the west and filling up the place of these strata 
with volcanic matter. 

Ash-beds in the Lower Limestone.—A long time of repose seems 
to have followed this period of volcanic eruption, and the sub-series 
of limestone beds has been quietly laid down without interruption. 
A shallowing of the sea has taken place during the deposition of 
the two upper bedg, ending in a land surface, followed by an out
burst of volcanic activity. A deposit of clayey ash, running from 
18 inches in the Pudduff Burn, Kilbirnie, to 8 feet at Hesselhead, 
Beith, and divided in some places into two beds by a few inches of 
carbonaceous shale, has been followed by the land sinking into sea-
bottom, and a long period of quietude, during which above 60 feet 
of limestones and shales have been laid down. 

This fine deposit of limestone has been interrupted and brought 
to a close by another outbreak of volcanic activity, accompanied 
by an out-throw of ash. At one time I was puzzled with this ash-
bed and the fossils found mixed up with it (Transactions, vol. vi., 
p. 9). Fossils of true marine character were found associated with 
those of estuarine character, and Ostracoda representing deep-sea 
characters were found in association with land plants. In deepen
ing a burn at Old Mill, Beith, the ash and the top of the limestone 
were cut into and a section exposed, and an inspection of this, 
with a farther examination of the other sections, explained the dif
ficulty. In this section it was evident that there were two deposits 
of ash divided by a period of time long enough to have allowed a 
forest of Sigillaria and other plants to have grown up, if not also 
to decay. The whole is explainable as follows :—The first outbreak 
of ash was accompanied by the upheaval of the sea-bottom into a 
land surface. Then followed the forest of Sigillaria, the remains 
of which, in the shape of roots, are found in North Ayrshire, 
wherever the stratum in which they are imbedded has been pre
served. The land then again became submerged, and a thin 
deposit was formed full of fish remains of estuarine character. 
This was followed by a second eruption of volcanic ash, forming a 
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deposit about two feet in thickness, the lower six inches con
taining fish remains. In the section first examined considerable 
erosion of the limestone surface had taken place, and the draining 
of water by the eroded " cutters" had brought down the upper ash, 
and also the fossils of the estuarine band, into a mixture with the 
lower ash-bed, and thus the fossils had become all mixed up 
together. The first outburst of ash and the uprising of the sea-
bottom had caused a great destruction of the fish-life common to 
the marine limestones, fish teeth being very abundant in the top 
of the limestone; and the erosion bringing down the others, as I 
have already stated, makes this one of the richest fish-beds in the 
locality for the collector. 

In the sixty or seventy fathoms of strata which lie between this 
ash and the blackband ironstone, no volcanic deposits are met with 
—a tMn bed, about 15 fathoms above the lower limestone, seen in 
Kerrsland Glen, excepted. This has the appearance of an igneous 
bed, but has too little exposure to be reliably described. 

Ash above the Blackband Ironstone.—Immediately above the 
blackband ironstone there is a series of beds, the result of volcanic 
eruptions of an intermittent character which have continued for a 
long period. They disturb, and partly usurp, the place of the 
seventy fathoms of strata that lie between the blackband ironstone 
and the Highfield limestone; and consist of greenish, reddish, and 
greyish ash, often indurated into a clay stone which disintegrates 
rapidly on exposure to the atmosphere. A few bands or thin 
beds of dolerite, hard and durable, are found in the series. 
The nucleus of these ash-beds is found on the farm of Tower, about 
one mile south of Dairy, whence, rapidly thinning to the north, 
they disappear altogether at a distance of three miles. However, 
ash of identical character and on the same horizon is found in the 
Lugton Water, above Sevenacres Mill, Kilwinning, and nearly five 
miles south-east of Tower. Unfortunately for geological science, no 
correct journal of these beds was kept in sinking the numerous pits 
that perforate the strata around Dairy, and the geologist is confined 
to the part exposed in the watercourses. At Tower, Dairy, they 
have been bored into for 115 fathoms without finding the base; at 
Langlands, less than a mile to the northwest, their thickness is 99 
fathoms; at Braidly, nearly a mile farther to the north, they are 
but 40 fathoms ; while about a mile farther north the whole ash 
is only two fathoms thick. Across the valley from Tower, and 
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on to the east, they thin off even more rapidly. In the Langlands 
pit shale-bands were interbedded in the ash with sandstones, and 
at least one band of clay ironstone of two inches, with a band of 
coal six inches thick. Attached to the ironstone I found Lingula 
mytiloides, Sowerby, and in one inch of clay shale, interbedded in 
a bed of coarse sandstone one foot thick, the same shell was very 
abundant. In some of the interbedded sedimentary strata plant 
remains were abundant. 

The following sections are exposed and show the intermittent 
character of the deposit:— 

SECTION I N C A A F W A T E R , WHERE THE W E S T K I L B R I D E ROAD CROSSES IT. 

(TAKEN U P THE WATER.) 

No. ft. in. 
1. Yellow sandstone, . 8 0 
2. Volcanic ash, 
3. Sandstone,. 
4. Volcanic ash, 
5. Clay shale,. 
6. Volcanic ash, 

12 0 
3 0 
3 0 
2 0 

20 0 
7. Limestone (no fossils), 2 9 

No. ft. in. 
8. Volcanic ash, . . 30 0 
9. Coal, . . . . 0 5 

10. Shale,. . . . 3 0 
11. Sandstone and shales, 15 10 
12. Highfield limestone and 

shales, . . . 13 3 

SECTION I N B R A I D L Y B U R N . 

No. ft. in. 
1. Impure ironstone, . . 0 3 
2. Volcanic ash, grey, . . 1 6 
3. Ho., mixed with sand, 1 3 
4. Do., green, . . 2 3 

No. ft. in. 
5. Sandstone, hard, . . 0 6 
6. Volcanic ash, soft, . . 0 3 
7. Sandstone, hard, . . 0 6 
8. Volcanic ash, . . . 60 0 

Sections of similar import are found in the Rye Water and in 
other streams, and, although giving a very imperfect view of the 
whole deposit, being mere sectional fragments, they are yet valu
able in showing the intermittent character of the ash-bed. At 
Tower, Langlands, and in a pit near Linn, where the ash is thick
est, the main coal, and a large part of the coal and ironstone 
measures, are awanting, and their place is filled up with the ash. 
At Doggartland and Ryeshome, where the ash is reduced to a few 
fathoms, the main coal and most of the other strata are found. 
It is evident that here the volcanic matter has been quietly thrown 
out, probably in the shape of mud, at intervals after periods of rest. 
During these periods of rest the sedimentary depositions, which 
make up the coal measures, have been creeping up over the ash, 
followed by such life as the Lingula, to be buried by the next 
overflow of ash. The ash is found in beds, from a mere film 
bedded in shale, to masses 60 feet in thickness, and, though this is 
caused by the tailing out of the ash, it is not always so; thin beds 
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of ash half-an-inch in thickness are found at no great distance from 
Tower, proving that the amount of matter erupted has been as 
irregular as the length of the times of repose and activity. The 
limestone, No. 7 in the section on the Caaf Water, is much mixed 
with ash mud, and this is the case with both the shales and sand
stones interbedded in the ash. Had journals of the pit been kept, 
it would Lave been interesting to learn the varying thickness of 
the ash-beds and sedimentary beds in the different pits, as they 
approached or receded from the ash nucleus. 

Ash above Linn Limestone.—After the volcanic activity here noted 
had exhausted itself, a period of repose followed, long enough to have 
deposited the upper limestone series and the associated strata, 
amounting to 73 fathoms, or thereabouts. When these strata had 
been laid down, the old volcano, or one near to it, had again 
broken out, the remains of the eruption being found in a small 
section in the Caaf Water above Linn Spout, where the 30 feet of 
amorphous sandstone is thrown down to the west by a break that 
crosses the stream. The section, taken in ascending order, is as 
follows :— 
No. ft. in. 
1. Shale, mixed with ash, . 4 6 
2. Volcanic ash, . . . 3 0 
3. Impure coal, . . . 0 7 
4. Sandstone, with land plants, 0 9 
5. Volcanic ash, . . . 6 6 

No. ft. in. 
6. Impure coal, . . . 0 7 
7. Shale, . . . . 4 0 
8. Volcanic ash, in three beds, 3 7 
9. Shale, . . . . 2 6 

From this it will be seen that, similar to the ash above the black-
band ironstone, this outbreak has been also of intermittent charac
ter. It is evidently the base of the outbreak of volcanic action 
which lies below the upper coal measures of the Kilwinning and 
Irvine districts. Upon this I do not at present enter, farther than 
to say that while this section, and a considerable part of it not seen 
here, is in true order of sequence or contemporaneous with the 
deposition of the strata, a large part of the volcanic rocks below 
the upper coals are intrusive and belong to a period long subse
quent to the deposition of the coal. 

In conclusion, had it been in my power to have given one or 
two pit sections of the ash above the black-band, a clearer view of 
this outbreak would have been afforded, but I hope that what I 
have stated will assist you in understanding both the intrusive and 
intermittent character of the interesting volcanic phenomena of 
the Dairy district, which has been the sole object of my paper. 
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